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IMMIGRANTS IN RISKY OCCUPATIONS
INTRODUCTION
Although immigrants can be found in virtually every occupation across the globe, many immigrants hold "three D" jobs: jobs that are dirty, dangerous, and difficult. Risky jobs may be attractive to immigrants who have low skills, little education and limited fluency in the host country language. These jobs also may pay more than other jobs immigrants would hold in the host country.
A growing literature examines whether immigrants are disproportionately employed in risky jobs, and if so, why. This chapter surveys the literature on immigrantnative differences in occupational risk. After a brief explanation of the economic theory of occupational risk and compensating differentials, this chapter surveys the literature on whether immigrants are disproportionately employed in risky jobs and whether they are more likely than natives to experience work-related injuries or fatalities. It then discusses the limited literature on immigrant-native differences in risk premiums. It closes with a discussion of areas for future research.
ECONOMIC THEORY
The standard model of efficient labor markets predicts that risky occupations will pay higher wages to compensate workers for incurring more risk. Profit-maximizing employers trade off higher compensation costs and the cost of reducing occupational risk.
The result is a concave wage offer curve in which wages increase with occupational risk at a declining rate, as shown in Figure 1 .
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Workers view risk as a disamenity and are willing to hold risky occupations only in exchange for higher wages, called "compensating differentials" or risk premiums.
Workers' convex indifference curves show the tradeoff between wages and occupational risk. If workers differ in their willingness to bear risk, those who are the most willing to trade off increased risk for higher wages will sort into the riskier occupations. In terms of Figure 1 , workers with steeper indifference curves, like U N , will sort into relatively safe occupations while workers with flatter indifference curves, like U I , will sort into relatively risky occupations. Workers in riskier jobs will earn a compensating differential or risk premium, w(R I ) -w(R N ).
The standard model posits that all workers face the same wage offer curve.
However, there are likely to be different wage offers curves for different types of workers. For example, if employers can assess workers' productivity, less productive workers will face a lower wage offer curve. At every level of job risk, the employer will offer a lower wage to less productive workers. This is equivalent to a downward shift of the wage offer curve. In addition, the wage offer curve may be flatter for some workers. This is the case if some workers impose higher safety costs on the employer at greater occupational risk levels. The wage curve is flatter to offset the higher costs to the employer of reducing occupational risk for such workers.
Workers who both are less productive and impose higher safety costs on the employer at greater occupational risk levels will face a lower and flatter wage offer curve. This situation is illustrated in Figure 2 . The flatter the wage offer curve, the smaller the compensating differential for occupational risk. If the wage offer curve is both low and flat enough for some workers, those workers may not earn any 3 compensating differential for occupational risk. This situation is illustrated in Figure 2 .
Workers in riskier occupations earn less than workers in safer occupations, or w I (R I ) < w N (0) as in Figure 2 . Hersch and Viscusi (2010) refer to this situation as segmented labor markets.
The model thus far assumed that markets are efficient. In efficient markets, workers have full information about occupational risk. Dávila, Mora and González (2011) discuss another possibility: some workers may underestimate occupational risk. If some workers underestimate occupational risk, and increasingly so for riskier occupations, they think they are on a different wage curve than they actually are. Their perceived wage curve is like the higher, steeper wage offer curve in Figure 2 while their actual wage offer curve is like the lower, flatter curve. Such misperceptions can also result in some workers not earning compensating differentials. The difference from the earlier scenario is that such misperceptions can create rents for employers at the expense of the workers who underestimate occupational risk.
The empirical literature on compensating differentials in the general population is mixed. Reviews by Smith (1979) and Viscusi (1993) conclude that workers earn compensating differentials for the risk of death but that there is little clear evidence that workers earn compensating differentials for less extreme job hazards, such as non-fatal illnesses or injuries.
Implications for Immigrants
Immigrants may differ from natives in several ways related to the compensating differentials model. First, immigrants may have different tradeoffs between wages and 4 risk than natives, on average. Immigrants typically have less human capital and less wealth, which may cause them to be more willing to accept occupational risk in exchange for higher wages. In terms of Figure 1 , immigrants may have flatter indifference curves than natives. This is particularly likely to be the case for target earners who migrate temporarily to work. It also may be true of immigrants who have relatively limited labor market opportunities, such as unauthorized immigrants or those with small networks. Second, immigrants may face different wage offer curves than natives because of higher safety-related costs. Hersch and Viscusi (2010) posit that this is particularly likely to be the case for immigrants with limited fluency in the host country language. It is more expensive for employers to provide safety training to such workers. Safety-related costs also may be higher for immigrants from countries with lower standards of job safety than the host country because those workers may need more training or take too many risks by host country standards. Third, immigrants may face different wage offer curves than natives as a result of imperfect markets. As noted by Dávila, Mora and González (2011) , immigrants may underestimate occupational risk in their host country. This could occur because occupational risk is very high in their home country and so they mistakenly believe that risk is even lower in the host country than it actually is. Alternatively, it could arise from employers deliberately misinforming immigrants about occupational risk. Employers may be more able to mislead immigrants who are not proficient in the host country language, are relatively recent arrivals, are unauthorized, or have smaller networks.
Immigrants are thus theoretically more likely to work in risky occupations than natives for a variety of reasons. They may earn smaller compensating differentials for 5 doing so or even no compensating differentials at all. This chapter next turns to the empirical evidence on these issues.
EMPIRICAL EVIDENCE
Recent research in several advanced economies indicates that immigrants are more likely to work in risky occupations than natives. Consistent with this, immigrants experience higher rates of occupational injuries and fatalities than natives in most advanced economies. There are exceptions, however. This section first reviews the evidence in these areas. It then discusses the evidence on the causes of these immigrant-native differences and on whether immigrants and natives earn similar compensating differentials for working in risky occupations.
Immigrant-Native Differences in Occupational Risk
Studies of immigrant-native differences in occupational risk typically examine whether immigrants work in occupations or industries with higher injury and fatality rates, on average, than natives. This is an indirect measure of occupational risk that reflects the occupational distribution of immigrants and natives.
In the United States, several recent studies show that immigrants work in riskier jobs than natives. Using data from 2003 -2005 , Orrenius and Zavodny (2009 conclude that immigrants worked in occupations and industries with higher fatality and injury rates than natives. The average immigrant worked in an industry with a 38 percent higher fatality rate than the average native. Using data from the same period, Hersch and Viscusi (2010) similarly conclude that immigrants worked in industries with higher fatality rates than natives, on average, using either overall or nativity-specific fatality rates. The difference is concentrated among Mexican immigrants, who worked in sectors with fatality rates 36 to 46 percent higher than non-Mexican immigrants. Consistent with this finding, Dávila, Mora and González (2011) show using data from 1999-2000 that Hispanic immigrant men worked in occupations with higher fatality and injury rates than native-born Hispanic, non-Hispanic white, and non-Hispanic black men.
These findings mark a change from older research on immigrant-native differences in occupational risk in the United States. Using data from 1979 -1980 , Berger and Gabriel (1991 show that the average immigrant worked in an industry with a 21 percent lower fatality rate than the average native. Using data from 1991, Hamermesh (1998) shows that immigrants did not work in industries with higher injury rates than white natives.
This change in findings coincides with substantial changes in the origin countries of immigrants to the United States and in their average characteristics. The 1965
Immigration and Nationality Act caused immigration to shift from Europe to Latin America and Asia over ensuing decades. The relative position of immigrants in the wage structure worsened (Borjas 1995) . The fraction of U.S. immigrants able to speak English well declined, and average educational attainment fell relative to U.S. natives. The unauthorized population increased, swelling from about 2 to 4 million in 1980 (Warren and Passel 1987) to 8.5 to 10 million in 2000 (Costanzo et al. 2002; Hoefer, Rytina and Campbell 2006) .
Research indicates that immigrants work in riskier jobs in Canada. Premji et al. (2010) find that the proportion of immigrants working in a job is positively related to the 7 job's risk of injuries and illnesses in Montréal. Smith, Kosny and Mustard (2009) conclude that Canadian immigrants are more likely to be employed in physicallydemanding occupations, putting them at greater risk for work-related injuries.
Research also indicates that immigrants work in riskier jobs than natives in Spain. Solé, Díaz-Serrano and Rodríguez (2010) report that 36 percent of immigrants hold jobs that expose them to risks, compared with 26 percent of natives. Immigrants from Africa, Latin America and the European periphery (non-EU 15 countries) were more likely than Spanish natives to work in risky jobs, while Asian immigrants were less likely. Díaz-Serrano (2010) concludes that African immigrants work in riskier jobs than Spanish natives in Catalonia, Spain.
Immigrant-Native Differences in Occupational Injuries and Fatalities
Studies of immigrant-native differences in occupational injuries and fatalities examine whether immigrants experience more such adverse events than natives. Whereas the studies of occupational risk discussed above apply industry-or occupation-specific injury or fatality rates to workers, these studies examine directly whether immigrants are more likely than natives to be injured or killed because of workplace incidents. Some studies analyze official reports of workplace injuries and fatalities while others use data from surveys that ask about work-related injuries.
In the United States, immigrants have higher work-related fatality rates than natives. Loh and Richardson (2004) report that the work-related fatality rate was 33 percent higher among immigrants than the overall rate during 1996-2001. The workplace fatality rate rose among immigrants during the second half of that period while falling 8 among natives. Fatalities were particularly high among immigrants from Mexico, accounting for 40 percent of all fatalities to foreign-born workers; Mexico accounts for about 30 percent of U.S. immigrants. Richardson, Ruser and Suárez (2003) note that foreign-born Hispanic workers had higher fatality rates during 1995-2000 than both Hispanic and non-Hispanic native-born workers. Death rates due to workplace homicides were also higher among the foreign-born, particularly among Asians, than among natives (Sincavage 2005) .
Some evidence also indicates that immigrants are more likely to experience workrelated injuries than natives in the United States. Hao (2008) In Canada, conclude that immigrants were not significantly more likely to report having experienced a work-related injury than natives.
However, controlling for education and other observable characteristics, recent male immigrants were more likely to report having experienced a work-related injury requiring medical attention than natives.
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In Spain, Ahonen and Benavides (2006) conclude that official reports indicate higher rates of fatal and non-fatal occupational injuries among immigrants than among natives in 2003 . In 2005 , López-Jacob et al. (2008 estimate that immigrants had a 34 percent higher workplace fatality rate and a 13 percent higher non-fatal workplace injury rate than Spanish natives overall; immigrants' occupational risk was lower than natives' in construction, commerce, restaurants and hotels, however.
In Australia, the overall rate of work-related fatalities was similar among immigrants and natives, but fatality rates were higher among immigrants than natives in rural (farmers, fishers, hunters, timber getters and related workers) and mining occupations (Corvalan, Driscoll, and Harrison 1994) .
Research indicates higher workplace injuries and fatalities in several other advanced economies, although there are exceptions. According to Bollini and Siem (1995) , reports indicate higher occupational accident rates among immigrant workers than native workers in France, Germany, the Netherlands, and Switzerland. The European Agency for Safety and Health at Work (2008) reports that immigrant workers have higher workplace accident rates in France, Germany and Spain; in Sweden and Finland, in contrast, studies of specific industries indicate no significant difference between immigrants and natives in the risk of work-related accidents. Wu et al. (1997) conclude that the overall rate of workplace injuries was lower among legal migrant workers in Taiwan than among Taiwanese natives working in the same industries, but higher for female migrant workers than for female natives.
Interestingly, immigrants might be expected to have lower rates of work-related injuries and fatalities than natives because of the "healthy immigrant" effect. Immigrants tend to be positively selected in terms of health attributes when they migrate, and they experience negative assimilation towards natives' health in some countries (Antecol and Bedard 2006) . Despite greater exposure to risks at work, immigrants are less likely to become disabled than natives in Spain (Solé, Díaz-Serrano and Rodríguez 2010) . The authors note this could be due to the healthy immigrant effect.
Reasons for Immigrant-Native Differences
There are several reasons why immigrants tend to have higher occupational injury and fatality rates than natives. The simplest explanation is that immigrants are overrepresented in risky occupations, as discussed above. But why, in turn, are immigrants more likely to work in risky jobs? Research has focused on the role of immigrants' lower levels of human capital and greater willingness to incur risk.
Workers with relatively low levels of human capital are more likely to work in manual labor jobs that involve more risk. Less-educated workers typically have fewer job choices, lower incomes and less wealth. The compensating differentials model predicts that these factors make workers more willing to trade off higher wages for increased job risk. It is therefore not surprising that immigrants are more likely to work in risky jobs and have higher injury and fatality rates in countries in which immigrants have lower average educational attainment than natives. An interesting, relatively unexplored question is whether immigrants and natives with similar levels of educational attainment (and other characteristics) have similar levels of occupational risk.
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Limited proficiency in the host country language appears to play an important role in immigrants' higher occupational risk. In the United States, limited-English-proficient Hispanic male immigrants work in occupations with higher fatality and injury rates than their English-proficient counterparts (Dávila, Mora and González 2011) . In Australia, immigrant workers from non-English-speaking countries have higher work-related mortality rates than immigrants from English-speaking countries or natives, particularly in the first few years after arrival (Corvalan, Driscoll and Harrison 1994) . Other research also reports a negative relationship between occupational risk and years since migration in Taiwan (Wu et al. 1997 ) and in the United States (Hao 2008) , which could be due in part to increased proficiency in the host country language over time.
Immigrants also may have different risk preferences than natives, on average, for reasons unrelated to human capital. Immigrants may be less risk averse than natives.
After all, the fact that immigrants have chosen to move to another country is consistent with them being less risk averse than their countrymen who stayed behind. However, Bonin et al. (2006 Bonin et al. ( , 2009 find that first-generation immigrants in Germany are more risk averse than German natives.
Immigrants who migrate in search of higher earnings may also be more willing to accept greater risk in exchange for higher wages. Interviews with recent migrant workers in England and Wales suggest that they work in risky sectors and occupations because of the importance they place on earning as much as possible as quickly as possible (McKay, Craw and Chopra 2006) . In Spain, the occupation-industry injury and fatality rate is negatively related with job satisfaction among natives but not immigrants (Díaz-Serrano 2010) . This is consistent with immigrants being less risk averse than natives.
Alternatively, immigrants and natives may have similar risk preferences but immigrants perceive risks to be lower than natives do. There is little direct evidence on Other market imperfections could also result in immigrants working in riskier jobs. Ethnographic studies conclude that many immigrants, particularly the undocumented, are reluctant to complain about unsafe working conditions because they are concerned about losing their job or being deported or because they are not aware of their rights (e.g., Brown, Domenzain and Villoria-Siegert 2002; Walter et al. 2002; Ahonen et al. 2009 ).
Underreporting
Underreporting is a continual concern in studies of occupational risk. Underreporting is a well-documented phenomenon in the workers' compensation system in the United States 13 (e.g., Biddle et al. 1998) and Canada (e.g., Shannon and Loew 2002) . Employers have an incentive to underreport payroll and injuries in order to reduce the workers' compensation insurance premiums they have to pay. Employers may give workers paid time off as an incentive to not claim workers' compensation, or employers may threaten to dismiss workers if they file a claim. Work-related injuries, illnesses or fatalities also may not be correctly attributed to work, particularly if the injury, illness or fatality occurs later, such as asbestos exposure that results in cancer after decades.
Underreporting may be higher for immigrants than natives for several reasons.
Immigrants may be less likely than natives to report occupational injuries and illnesses, perhaps because they are less aware of their rights or less likely to correctly attribute them to their employment. Alternatively, employers may be better able to discourage immigrants from filing a claim for a work-related injury or illness. In addition, surveys and official statistics will underestimate workplace injuries, illnesses and fatalities among immigrants if they leave the host country after incurring an injury or illness. Lower rates of health insurance coverage among immigrants than natives-an issue in the United States and other countries without universal coverage-also may result in greater underreporting among immigrants if the uninsured are less likely to see a health care provider when injured or ill.
The evidence on whether immigrants underreport work-related injuries and illnesses to their employers is inconclusive. In the United States, between 63 and 71 percent of low-wage, low-skilled immigrant workers surveyed in California and New York who had experienced a work-related injury or illness said they had reported it to a supervisor (Brown, Domenzain and Villoria-Siegert 2002; Gany et al. 2011) . Migrant 14 workers interviewed in Britain said they often did not report workplace accidents for fear of being dismissed (McKay, Craw and Chopra 2006) . A study of recent immigrants in Canada concluded that most, but not all, injured workers reported their injury to a healthcare provider or their employer; many said they were discouraged from filing a workers' compensation claim or misled by their employer about their rights (Kosny et al. 2011) .
None of these studies include a comparison to native-born workers, so it is unclear whether immigrants are less likely to report work-related injuries and illnesses than natives.
Some evidence does suggest that immigrants' work-related injuries and illnesses are underreported in official records relative to natives. Recent immigrants to Canada were less likely than natives to report receiving benefits from workers' compensation or other programs after experiencing work-related injury (Smith, Kosny and Mustard 2009) .
A survey conducted in Trentino, Italy, concluded that immigrants were less likely to officially report occupational injuries than natives, often because their employer did not want them to, because they were employed illegally, or because they feared losing their job (Martinelli 2011) .
Higher rates of self-employment may result in greater underreporting of workrelated injuries and illnesses among immigrants. Immigrants are more likely than natives to be self-employed in Canada (Hou and Wang 2011) and the United States (Orrenius and Zavodny 2011), among others. Self-employed workers may fall through the cracks of the workers' compensation system and other official records, particularly if they are day laborers working off the books.
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Finally, immigrant-native differences in occupational risk will be underestimated if immigrants misrepresent their nativity for fear of deportation. This may be particularly true of unauthorized immigrants. Employers who hire unauthorized immigrant workers also may misrepresent workers' nativity because they do not know it or because they are concerned about penalties for hiring such workers.
Compensating Differentials
Economic theory predicts that workers will earn smaller or even no compensating differentials, or risk premiums, if they impose greater safety costs on employers or work in imperfectly competitive labor markets. Markets might not be perfectly competitive if workers do not have complete information about occupational risk or if employers have some monopsony power over workers, among other reasons. As discussed above, these situations may apply disproportionately to immigrants.
However, some studies of immigrant-native differences in compensating differentials find that immigrants earn larger, not smaller, compensating differentials than natives. The literature to date has only examined the United States. Berger and Gabriel (1991) report that risk premiums are 25 percent higher among immigrants than among natives; immigrants who work in industries with higher fatality rates not only earn more relative to those working in safer industries, but their average return for doing so is 25 percent larger than the corresponding return among natives. Dávila, Mora and González (2011) conclude that limited-English-proficient Hispanic male immigrants earn larger risk premiums than other Hispanic immigrants or U.S. natives for working in occupations with higher fatality rates. Hersch and Viscusi (2010) find no significant immigrant-native difference in compensating differentials among most groups of immigrants.
There are cases where immigrants do earn smaller compensating differentials than natives. Dávila, Mora and González (2011) find that English-proficient Hispanic male immigrants incur an earnings penalty-a negative risk premium-for working in jobs with higher fatality rates. Hersch and Viscusi (2010) conclude that immigrants from Africa and Mexico do not earn compensating differentials for working in jobs with higher fatality rates. Their further investigation of Mexican immigrants reveals that those who understand English receive a higher wage premium for fatality risks than those who do not. This is the opposite of Dávila, Mora and González (2011)'s conclusion, warranting further research on this issue.
These results leave it unclear why some groups of immigrants earn larger risk premiums than natives while others-mainly from Mexico, according to Hersch and Viscusi (2010) -earn smaller or no risk premiums. If smaller risk premiums are due to higher safety costs, workers who are not proficient in the host country language would be expected to earn smaller risk premiums. If they are due to market imperfections, workers who are more likely to underestimate risk or be taken advantage of by employers would be expected to earn smaller risk premiums. These circumstances may disproportionately apply to unauthorized immigrants. There is no direct evidence this is the case, however. Dávila, Mora and González (2011) find that Hispanic immigrant males who are not naturalized U.S. citizens earn positive risk premiums. Hersch and Viscusi (2010) report that foreign-born workers who now have U.S. permanent resident status but previously were unauthorized immigrants do not earn significantly different risk premiums than other immigrants.
DISCUSSION
Although there is a growing literature on immigrants and occupational risk, there are several important areas for further research. Researchers need a better understanding of why immigrants are more likely to work in risky jobs in most countries. Do immigrants choose to work in risky jobs because they are less risk averse and simply want to earn higher wages or do limited choices push them into risky jobs? The finding that occupational risk declines with years since migration is consistent with either of these possibilities. Mixed evidence on whether limited-English-proficient Hispanic immigrants earn compensating differentials in the United States also makes it difficult to distinguish between these two possibilities.
It is also important determine whether immigrants earn large enough risk premiums to compensate them for greater occupational risk. The limited evidence suggests that most groups of immigrants do earn compensating differentials for fatality risk, but it is not clear whether these differentials fully compensate them for higher risks.
Future research could examine immigrant-native differences in workers' compensation and insurance coverage and how such differences relate to differences in compensating differentials.
There are several other relatively unexplored areas. Do immigrants and natives have similar perceptions of occupational risks? What is the role of networks in immigrants' occupational risk? Within occupations and industries, do employers assign immigrants to riskier jobs? Answering the last question would require careful analysis of whether there are systematic differences between immigrants' occupational risk as measured by overall industry and occupation injury and fatality rates versus immigrants' actual workplace injury and fatality rates.
Research in this area has focused almost exclusively on the first generation, or people who immigrate. How the second generation, the children of immigrants, compare to the first generation and to natives has received little attention. Bonin et al. (2006 Bonin et al. ( , 2009 show that in Germany, the second generation has risk attitudes similar to natives. The extent of assimilation in occupational risk both within and across immigrant generations is worthy of additional research.
Another interesting question is whether immigration leads to changes in occupational risk. Do employers decrease safety standards when immigration increases, or does immigration induce changes in the wage structure that make it possible for employers to reduce occupational risk? Research using German data from 1976 concludes that a higher share of foreign guestworkers in a firm is associated with fewer severe accidents among the firm's native workers but has no effect on the number of accidents among the guestworkers within a firm (Bauer et al. 1998 ). Meanwhile, a higher share of skilled guestworkers is associated with more non-severe accidents among the guestworkers within a firm. Further research on the interaction between immigrant shares, skill levels and occupational risk among both natives and immigrants is needed.
Most research on immigrant-native differences in occupational risk has focused on low-skilled workers. Hersch and Viscusi (2010) restrict their sample to blue-collar jobs, for example. More research on high-skilled immigrants and occupational risk is warranted. Skilled immigrants may be at heightened risk for workplace accidents if they experience occupational downgrading after migrating and are not accustomed to manual labor. Skilled immigrants also may take on risk in other ways, such as starting their own business.
Finally, this survey only includes studies on developed countries. Given the high levels of South-South migration, research on immigrants and occupational risks in developing countries is a key area for future research. Occupational risks may be higher in developing countries, and workers may have less access to workers' compensation benefits or health care if they experience work-related injuries or illnesses.
SUMMARY
This chapter surveys the literature on immigrant-native differentials in occupational risk.
Research indicates that immigrants are overrepresented in occupations and industries with higher injury and fatality rates in Canada, Spain and the United States. Immigrants have higher work-related injury and fatality rates in some advanced economies, but not all. Limited proficiency in the host country language appears to play a role in why immigrants are more likely to work in risky jobs in some countries. The limited literature on compensating differentials suggests that most, but not all, immigrants earn risk premiums similar to natives for working in risky jobs.
